09) H#B#tfrf (jp) 02) & ||fj ij^ |^ & $g (a) (umm&m'&m&n 

#W¥10 - 247835 

(43)^HH ^10^(1998) 9£UB 



(bUIntCL 




F I 




T T i"i F1TT n / i jr 

H 0 3 H 9/145 




T T i"\ OTT /"V / 1 J 1 — v"^ 

H 0 3 H 9/145 C 




9/25 




9/25 C 








ftSMA B»5fcSl©SSc2 FD (^ 


5 H) 




&BPF9 -61731 


(71)ffl|§tA 000001122 














^9^(1997)3^3 0 


Jfcst3&ipJ?|2?lt'PlfHT S 14S20-^ 








(72)S6M# WEE I 








M&&*m\zM*m=T a i4#2o-^ 


mm 






-— r jg. is. w xr ■ i ■ 








(74)«ax #a± ^ 




(54) [S£W<D%m 


7 X 







(57) 

J±MMM 1 ±fcffM£iX7t i d TtS 2 fc i -5 X 7 fWL 

I D Tti2j 2fflf «}ti: L.TI2 1 
SrmfvffiSi^ffi^T/l'5-^A-C-ffML, ±Jl2 2SrA 
(Au ) teft*TWBO£^#£H£>:J'>'*/l'. ^>-i?" 



I 





(2) 



nmW- 10-247835 



Itmm 1 3 0KY^ ~y h - XfelL i N b 0 3 j±M 

^•ix«*ffi , & tz \±-ttztim.mM t mmmm t mm 

«MW4±TK:flMi $ ftfc 2 MS it £ *T L , U 2 Bflf 
[f**JM2 3 Y»£i£Hk tY-ZTH±TY«i^^ 

Eiifeft* 1 - 1 o • 5 o • commnrnfecDfim-c® 

WiZtitzmmYA y V L i T a o 3 £E«HEO*H±fc: 

mfecomiwcoTii-^-^ATftMzti, -e<o±fcsi»jfs 

i±/U ^AO^-m^T?fM$n^i k Sr#H k -rs 

[000 1] 

[«^JW-*«ffc&»] *?6 B Jf4. l i n b o 3 ( - 
^7i'jf^)x(iLiTao 3 (^^myf) 

fcWI4*IH}£ (Surface Acoustic Wave : liTFSAWk 
[0002] 

[fl£*tf>fi*J itCL i Nb0 3 iRSffllVtSAW 
T^S'^X^OIVC Y# y h-XfsffiL i NbO 

[0003] LiNbO s StSLB^ < ^ffi 

mMmmuk osv^ (au > tfswR*ft«s*&; 
£E«fi«Lht*ffii-«iweaitt*iii»* , ****** < 

ffiSKtfDSv^ ( A u ) co?SJliSrtt#£-tf & i k iz «fc Oil 
»ffil£M^O««1KT£-i*\ ilfi^l^ (4 
079ra/s) i 0M<-r^.li:T'Msc7)^l^^^ 
SAWtfg £ k 5 . ff«§-&& A<0?M»4JE« 

ftO-f-fitL««S ( I DTII) cr>&-Ti>77%m<?)S 
AWfA'^f . 

[0004] 7 S AWfAM X<7)ft^Mh t T . 
SAW*«?-fc-p^TJaTI«*t&. El 2 (a) * 



mx-fo o » s.mmm 1 ±t i DTW2<o»**»(t6n 

£ . H2 (b)|±S2 (a)COA-A' -TOffi 
M%$mmX'$>*). I DTWS2tf>«Uft£^LTV>4. El 
2-C-J4I DTti^i^ 3ttk I/O****. £*Ui3 
tttcRSjMi&v^fctta-paTfcSrV*. ifc. EI2 
li8Mli*flf*fc-$-4fctf>, I DT«|S2W^ffl&±t;r 
mt^tifz S AWfAM xoMSr £>tf Jt#. I D Tfliffi 
2 aHfl&£fttfg££i1t fiSt k L-T i> X W 
[0 00 5] I DTmffi2<7)^f«k LT(4. A ( Au ) 
#ffl v ^ ti s ; t **HR«rC* S ifi > A«J±«KK 1 k 
<95«PIMfeWS^/S«)» El 2 (b) (cj^t/tidt. 

A (Au) 2 4*«tt(ti!>ilTlf^4. L^L, AtiSWT' 
fo&tz#>. WMWttz S A W-r > ^ xco a x h tfT >y ?"t 

[0 00 6] Acoi^^rJtASl^^Ofc, t 

a ( ^y^H , w (?y^f» , Pd (^t^s/^ 

i k-C-^^S^HiS^W^ixS J; a tSjRLfcfctf) 

[0007]^:, LiTaO s SS^ffll^SAWf 
AMXCOUT^I,. LiTaO s 

LJti»«0*«S>-6 - 5 7 2 3 l##Hg) „ 

[0 0 08] EI 3 (A) (4. LiTaOg SM^HIfe^ 

m ( b ) a iiHY-zwrt«Y«^ 
o-ajwf eit^L. mmmixmum^zmm-th . 

[0 00 9] H3 tC^idC IKY^7MiTa 

^Lizmvsmmm ( i; 

[0010] Sfc. Nllta^filiS ( 3 3 80m/s ) 
iSTfe-S/t*. 3 6° lUKYKtlfti^tts HfflWfli 

[001 1 ] L i T a 0 3 JSttSSiC. ^jSwS^fi 

[ 0 0 1 2 3 04(4. ®mPiO= 0 ° OB#T\ 

LT# ( Au ) *JE«HK±fc:— «fcff3» 
Lfe*^^JSJf k^iBiS3*KkO|SgffiS:fHf LfetSST 

(Ha/A)§r0. 04 (A: ) W±.i,Z~f 



(3) 



nmW- 10-247835 



tUk£ 3 3 8 0 m/ s t =Sr 0 , 5 7l£MO^BiW# 
[00 13] 4fc, E«MU:fc-8i&Wi£<Oj!^M^ 
^fcHIS (IDT: Interdigital Transducer ) \,Z& (A 

u) , fg(Ag) , et(pt) m^stm(DM\^ikm 

[00 14] gfcfc. WSfr&hfr&Xolz. 
•y bcO-WiTA^tEH^- 10° -+50' CD&WTfo 
tilt. 3 6 0 0teY* -/ h - X«L i T a 0 3 fc ft 

fimsmzmti) t short 

[00 15] LXlt. 4(Au) 

Kb. El 2 (b) fc^UfcidK, 3B«C r&zvmmm 
2 3^'T±fii: LTWt^iX, *£>±fc:A (Au) 2 4** 

[00 16] fit, A<9J:33*ASltf>f&b9te, T 
a {?y?)V) , w (^y/xfy) , Pd (JUi/?? 

cotffoh, 

[00 17] 

5 fc-rftSW] UfrL***^ MS£0 

L i N b 0 3 OJSr£-i , ±ia<50L i T a 0 3 Oi#-£- i> , 

mm&m mmmmm -.am) ^^2. 4x10-3 

tefcJLT. Ta: 15x10 " 8 ,W: 5. 5X10" 8 , 
Pd: 10. 8X 1 0 8 i;^-rtli^:cO*tj2fg— 6fg£> 
4£*6, SiSrp-CliQ^ifiT, 7^;^Tiijf 

AuCO^mt. 19. 3g/cm 3 t^K, 

[0018] afc&BJIOBWtt, fl65KS»tf5m»S^fc: 

SitTo-fexSr^ttfcL i Nb0 3 3£K^/>JS 
L i T a 0 3 £K£ffllf>fc 5 X 

[00 19] 

5 r&S^tt^M^xV ^Xli, 0*5 Y # -y b - X feSS 
iiNb0 3 J±«»K^W±^:m»BMj!fe£ 



EMg-r s ± o iz-ttfMmm. t tzit-ttzmmm t k 
m^mmt mmznrzvrmmwmkmik?^ mz 
tswc, mmmmi±±Tizmm^tifz2mmm^L. 
tmmmmcormt Lxm9mm±izmLxm^ntz 

> i zWM^fifz^2miif^MW-^9y9)V, 
Wit 

[0020]^. *^«»*JB2fattOv^S3i 
tt»ffi*7W.xtt, YfiSr^SSh LY-ZTBltY 
HUB*!* 1 - 1 0 ° 5 0 ° C0tEHOB)f>t<7)^l 

JST-lUBf $ tL^HIteY *-/MiTaOg J±m»E<7)^ 

twis*ut2JW(Be**L, m2mmmcormt lxm 
ism&nzmLxm^irtzm. 1 JBtaws^BiJ^r^ 

[0021] 

i»„ miii^wMcommM^-r^mm (a) t-e^A 

-A' WWgPSffiEI ( b ) Xhh „ HO I DTOMItU: 

[0022] it*is i iE3to#?&Hj^§g^ij-e(i. nite 

Y*7l- XfelRL i N b 0 3 J±m*« 1 ±fc, A 1 CO 
MIS I DTH2 ltfiB&Ztl. ZCDlAZ^ Ta, W 
L<(AP d£0i2 SCO I D TtS 2 2 **BfS<JDJKBPC 

[0023]4^ ff^2fcie»<0^BHOHSSM-e 
it. -10" Jb^+ 5 0 • \Bffi.Yt! >y h L i T a O s £E 
VMM 1 ±fc, A 1 OH 1 « I D T«ffi 2 1 *fM§ 
tl, f»itTa, Wt L<iiP dOSS2/HO I DTf 

122 **j5r^ cnmmxftm $tix^z>„ 
[0024] ±faw»a i m/2 commit, i 

DTm«2Sr2«tL. T;l-5-^AOT/iS±«Mjg*JT; 
STW^affifiSSfcL. Ta, WS5t{±PdT-ffM$tL 
fc±oJB(i. ^ymct&tztibcomxfor) . m&thX 

[0025]IH21«Al«gIii2. 96g/c 
m 3 -C^D. Au, Ta, W, Pd«^!±, ^tl^ 
tl. 19. 3. 16. 6. 19. 1 , 12. 16Xh 

IffeeiKktMESkh.'tth. A l commtAuCD^rtilzit 

m tr*«j i /6 x-foh cox. a i jg 2 1 fSix^ymt 



(4) 



nmW- 10-247835 



l±Ta, WX!±Pd«g2f2 2tS^» i^T, Al 
Jf 2 1 ti&a 0 7 7'Wtt{±W^-L^^/-ci6itKSW< 

[0026] tfz. A 1 cDfliMffitt • 
m)(42. 75xlO- 8 tl)D, #«2. 4xl0" 8 t 
**93E*>6-$\ Ta, W, Pd^fii»±^f 
#115X10- 8 . 5. 5X10- 8 . 10. 8X10- 8 T" 
&i>tz*b, Ta, W, P dCOfr~C I DTl^Jffi^L^ 

*£fcJt^ iDTti2^tMfiMfi<n l :t* s 

[00 2 7] ££>&C. iiftft7D#[J<, Ta, W, PdCO^ 

Auiz it^x imm&h $ < % h fztb , a u « ^ 

6^, Ta, W, PdOflfiSlifftStcSV^T?', SAW 



[0028] 

ffl^fc^t=Jfc^Ttro*a^fc£<£^ Ta, W 

[Hi ] *3iffl<z>^W£^¥iBHfc*0>AA' W»r 
[02 ] t^SAWfAM XO^FfflHfc^(7)AA' *D 

[H3]0tY*7lLiTaO 3 SKfcrfcttSHIIfcft 
i: SlH«g?>IW$l0T-* £ . 

[04] IMLiTa0 3 ffiSt:£{1-£«#uS« 
[^COIMHJ] 

1 J±«K« 

2 IDTtS 

2 1 ID TflfficOjH 1 m 
2 2 I D TIB/flC^H 2 iff 

2 3 mmm ( c r > 

2 4 ID TfS ( A u ) 



[01 ] 



[02] 



(a ) 



(a) 




A 



"l 






—2 

h 



A 
J 



(b) 




(b) 



E 153 0 E3 £3 




24(Au) 
23{Cr) 



//////// 



7Z 



(5) 



nmW- 10-247835 



[03] [04] 
(A) i£*#|Srttfl 




PATENT ABSTRACTS OF JAPAN 



(ll)Publication number : 10-247835 

(43)Date of publication of application : 14.09.1998 

(51) Int. CI. H03H 9/145 

H03H 9/25 



(21) Application number : 09-061731 (71) Applicant : KOKUSAI ELECTRIC CO 

LTD 

(22) Date of filing : 03.03.1997 (72) Inventor : KANDA TADASHI 



(54) LOVE WAVE-TYPE SURFACE ACOUSTIC WAVE DEVICE 




(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce cost by providing a Love wave-type 
surface acoustic wave by using a comparatively inexpensive base metal 
with large specific gravity, such as Ta (tantalum) , W(tungsten) and 
Pd (palladium) , instead of noble metal such as gold. 

SOLUTION: An interdigital electrode (IDT electrode) 21 of a first layer 
made of Al (aluminum) is formed on a rotary Y cut-X transmission LiNb03 
piezoelectric substrate 1. Then, an IDT electrode 22 of a second layer 
formed of Ta, W or Pd is formed on the electrode with a prescribed film 
thickness. The IDT electrode 21 of the first layer of Al is formed on - 
10° to +50° rotary Y cut LiTa03 piezoelectric substrate 1, and the IDT 
electrode 22 of the second layer of Ta, W or PD is formed on the 
electrode with a prescribed thickness. The both IDT electrodes are made 
into two layers. The layer below aluminum is a layer, where electric 



resistance is lowered and the upper layer formed of Ta, W or Pd is the 
layer formed making the Love-wave and it can control the film thickness 
more easily as compared to gold. 
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CLAIMS 
[Claim (s)] 

[Claim 1] Rotation Y cut-X propagation LiNb03 In the Love wave mold 
surface acoustic wave device with which the blind-like electrode or the 
blind-like electrode, and the reflector electrode were arranged so that 
a Love wave mold surface acoustic wave might be excited on the front 
face of a piezo-electric substrate Said electrode has the two-layer 
structure by which the laminating was carried out up and down, and it is 



formed with the aluminum of thickness predetermined [ 1st layer ] formed 
in contact with said substrate top as a lower layer of this two-layer 
structure. It is the Love wave mold surface acoustic wave device 
characterized by being formed by either the tantalum of the thickness 
predetermined [ 2nd layer ] with which the laminating was carried out on 
it, the tungsten or palladium. 

[Claim 2] Rotation Y cut LiTa03 from which the Y-axis was made into the 
normal and the angle of rotation was cut from the Y-axis on the Y-Z flat 
surface at an angle of predetermined [ of the range which is -10 degrees 
thru/or +50 degrees ] So that a Love wave mold surface acoustic wave may 
be excited on the front face of a piezo-electric substrate Blind-like 
electrode, Or it sets to the Love wave mold surface acoustic wave device 
with which the blind-like electrode and the reflector electrode were 
arranged. Said electrode has the two-layer structure by which the 
laminating was carried out up and down, and it is formed with the 
aluminum of thickness predetermined [ 1st layer ] formed in contact with 
said substrate top as a lower layer of this two-layer structure. It is 
the Love wave mold surface acoustic wave device characterized by being 
formed by either the tantalum of the thickness predetermined [ 2nd 
layer ] with which the laminating was carried out on it, the tungsten or 
palladium. 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface acoustic 
wave (Surface Acoustic Wave : outline Following SAW) device using a Love 
wave mold surface wave using LiNb03 or (lithium niobate) the piezo- 



electric single crystal substrate of LiTa03 (lithium tantalate). 
[0002] 

[Description of the Prior Art] It is LiNb03 to the beginning. The SAW 
device using a substrate is described. Y cut-X propagation LiNb03 the 
Love wave mold SAW using a substrate — electromechanical coupling 
coefficient k2 Compared with SAW of a Rayleigh wave mold, it is markedly 
alike, and since it is large, it is applied to the resonator asked for a 
broadband property. 

[0003] LiNb03 The large false surface acoustic wave of propagation 
attenuation is changeable into SAW of a Love wave mold without 
attenuation by making the thin film of gold (Au) with a surface wave 
rate slower than a substrate with large mass adhere on a substrate. That 
is, when mass makes the thin film of the late large gold (Au) of 
acoustic velocity the false surface acoustic wave which exists on a 
piezo-electric substrate adhere, the acoustic velocity of a false 
surface acoustic wave can be reduced, and it can be made the Love wave 
mold SAW without attenuation by making it later than a transverse wave 
with this late substrate (4079 m/s). It is not necessary to prepare the 
thin film of the gold made to adhere the whole surface on a piezo- 
electric substrate, and the SAW device of the blind-like electrode (IDT 
electrode) Love wave mold for exciting SAW is formed. 

[0004] As an example of representation of a Love wave mold SAW device, a 
SAW resonator is explained below. Drawing 2 (a) is the top view having 
shown the example of the simplest conventional Love wave mold SAW 
resonator, and is the configuration that only the IDT electrode 2 was 
formed on the piezo-electric substrate 1. Drawing 2 (b) is the A-A' end 
view of the sectioned part of drawing 2 (a), and shows the configuration 
of the IDT electrode 2. Although the logarithm of an IDT electrode is 
made into three pairs in drawing 2 , it cannot be overemphasized that it 
is not necessary to restrict this to three pairs. Moreover, drawing 2 is 
good also as a configuration which arranged the reflector in the both 
sides of the IDT electrode 2, although only the IDT electrode 2 gave the 
example of a SAW device established on the substrate in order to 
simplify explanation. 

[0005] Although it is common as the quality of the material of the IDT 
electrode 2 that gold (Au) is used, since adhesion of gold with the 
piezo-electric substrate 1 is bad, as shown in drawing 2 (b), the glue 
lines 23, such as Cr, are usually attached as a substrate, and gold (Au) 
24 is attached on it. However, since gold is expensive, it has the 
problem that the cost of a SAW device rises in cost price. 
[0006] Then, instead of noble metals like gold, it is comparatively 



cheap and there are some which were constituted so that the surface wave 
of a Love wave mold might be acquired by thing like Ta (tantalum), W 
(tungsten), and Pd (palladium) for which base metal with large specific 
gravity is used. 

[0007] Next, LiTa03 The SAW device using a substrate is described. The 
former and LiTa03 There are some which this invention persons proposed 
previously in the Love wave mold SAW device using a substrate (refer to 
Japanese Patent Application No. No. 57231 [ four to ]). 
[0008] Drawing 3 (A) is LiTa03. It is the property Fig. of a surface 
wave rate (phase velocity) to the angle of rotation theta of a substrate, 
and as shown in this drawing (B), an axis of abscissa shows the cutting 
angle of rotation theta from the Y-axis within a Y-Z flat surface, and a 
surface wave is spread to X shaft orientations. 

[0009] As shown in drawing 3 , it is the rotation Y cut LiTa03. It is 
known that the Rayleigh wave shown with the broken line and the false 
surface acoustic wave (Leakey wave) shown as the continuous line exist 
on a piezo-electric substrate. 

[0010] Moreover, although the late transverse wave (3380m/ (s)) is shown 
in this drawing, it is not practical, if 36-degree rotation Y cut is 
removed like a false surface acoustic wave since it is the so-called 
Leakey wave spread while changing energy into a bulk wave, spreading 
when a surface-wave rate is quicker than this late transverse wave. 
Moreover, like a Rayleigh wave, when a surface wave rate is slower than 
this late transverse wave, it is a surface wave without propagation 
attenuation. 

[0011] LiTa03 A false surface acoustic wave (Leakey wave) can be made 
into a Love wave mold surface wave without propagation attenuation by 
making the late heavy matter of acoustic velocity adhere in 
predetermined thickness, reducing a surface wave rate on a piezo- 
electric substrate, and making it later than a late transverse wave. 
[0012] Drawing 4 is the result of calculating the relation between the 
thickness at the time of adhering gold (Au) uniformly on a piezo- 
electric substrate as late heavy matter of acoustic velocity, and a 
surface wave rate in the time of theta= 0 degree of cutting angles. As 
drawing 4 shows, it turns out that a surface wave rate will become 3380 
or less m/s if Au thickness (Ha/lambda) is carried out more than 0.04 
(lambda: wavelength of a surface wave), and the surface wave of a Love 
wave mold is acquired. 

[0013] Moreover, instead of making the late heavy matter of uniform 
acoustic velocity adhere on a piezo-electric substrate, noble metals 
with the heavy specific gravity of gold (Au) , silver (Ag) , platinum (Pt), 



etc. are used for the blind-like electrode (IDT : Interdigital Transducer) 
which excites a surface wave, and it is known that the same 
effectiveness will be acquired by making it the thickness more than 
predetermined thickness. 

[0014] Furthermore, if the range of the cutting include angle of a 
rotation Y cut is range which is -10 degrees - +50 degrees as drawing 3 
shows, it is the 36-degree rotation Y cut-X propagation LiTa03. 
Equivalent or electromechanical coupling coefficient k2 beyond it It is 
obtained. This electromechanical coupling coefficient k2 is proportional 
to the difference of open (a substrate front face opens electrically) of 
drawing 3 , and the acoustic velocity of short (a substrate front face 
is a short circuit electrically). 

[0015] Although it is common as an electrode that gold (Au) is used, 
since adhesion of gold with a piezo-electric substrate is bad, as shown 
in drawing 2 (b), the glue lines 23, such as Cr, are usually attached as 
a substrate, and gold (Au) 24 is attached on it. However, since gold is 
expensive, it has the problem that the cost of a SAW resonator rises in 
cost price. 

[0016] Then, instead of noble metals like gold, it is comparatively 
cheap and there are some which were constituted so that the surface wave 
of a Love wave mold might be acquired by thing like Ta (tantalum), W 
(tungsten), and Pd (palladium) for which base metal with large specific 
gravity is used. 
[0017] 

[Problem (s) to be Solved by the Invention] However, the above-mentioned 
LiNb03 A case is also above LiTa03. When a case also constitutes ID 
electrode only using base metal, these electric resistance (volume 
resistivity: omegam) receives 2.4x10-8 of gold. Ta: Since there is all 
twice [ about ] as many - [ as this ] 6 times gold with 15x10-8, 
W: 5. 5x10-8, and Pd: 10. 8x10-8, at a resonator, there is a fault which 
faults, such as increase of an insertion loss, produce with the fall of 
Q, and a filter. Moreover, the consistency of Au is 19.3 g/cm3. Since it 
was large and the property of a device had large thickness dependence, 
control of the Rhine width of face and thickness was severely required 
at the time of electrode pattern formation, and there was difficulty on 
a manufacture process. 

[0018] The purpose of this invention is LiNb03 to which the cost 
quantity by the gold of the trouble of the conventional technique and an 
electrode reduced property degradation by increase of the electric 
resistance only in the case of Ta, W, or Pd, and made the manufacture 
process easy. A substrate or LiTa03 It is in offering the Love wave mold 



surface acoustic wave device using a substrate. 
[0019] 

[Means for Solving the Problem] The Love wave mold surface acoustic wave 
device of this invention according to claim 1 Rotation Y cut-X 
propagation LiNb03 In the Love wave mold surface acoustic wave device 
with which the blind-like electrode or the blind-like electrode, and the 
reflector electrode were arranged so that a Love wave mold surface 
acoustic wave might be excited on the front face of a piezo-electric 
substrate Said electrode has the two-layer structure by which the 
laminating was carried out up and down, and it is formed with the 
aluminum of thickness predetermined [ 1st layer ] formed in contact with 
said substrate top as a lower layer of this two-layer structure. It is 
characterized by being formed by either the tantalum of thickness 
predetermined [ 2nd layer ] by which the laminating was carried out on 
it, the tungsten or palladium. 

[0020] Moreover, the Love wave mold surface acoustic wave device of this 
invention according to claim 2 Rotation Y cut LiTa03 from which the Y- 
axis was made into the normal and the angle of rotation was cut from the 
Y-axis on the Y-Z flat surface at an angle of predetermined [ of the 
range which is -10 degrees thru/or +50 degrees ] So that a Love wave 
mold surface acoustic wave may be excited on the front face of a piezo- 
electric substrate Blind-like electrode, Or it sets to the Love wave 
mold surface acoustic wave device with which the blind-like electrode 
and the reflector electrode were arranged. Said electrode has the two- 
layer structure by which the laminating was carried out up and down, and 
it is formed with the aluminum of thickness predetermined [ 1st layer ] 
formed in contact with said substrate top as a lower layer of this two- 
layer structure. It is characterized by being formed by either the 
tantalum of thickness predetermined [ 2nd layer ] by which the 
laminating was carried out on it, the tungsten or palladium. 
[0021] 

[Embodiment of the Invention] Hereafter, it explains to a detail using a 
drawing. Drawing 1 is the top view (a) showing the example of this 
invention, and its A-A' end view of the sectioned part (b). Although the 
logarithm of IDT of drawing is three pairs, even if it is not concerned 
with the logarithm of IDT but there is a reflector, it cannot be 
overemphasized that it is common also to the electrode. 
[0022] At the example of this invention according to claim 1, it is the 
rotation Y cut-X propagation LiNb03. On the piezo-electric substrate 1, 
the 1st layer IDT electrode 21 of aluminum is formed, and the IDT 
electrode 22 of the 2nd layer of Ta, W, or Pd is formed by predetermined 



thickness on it. 

[0023] Moreover, at the example of this invention according to claim 2, 
they are -10 degrees thru/or the +50~degree rotation Y cut LiTa03. On 
the piezo-electric substrate 1, the 1st layer IDT electrode 21 of 
aluminum is formed, and the IDT electrode 22 of the 2nd layer of Ta, W, 
or Pd is formed by predetermined thickness on it. 

[0024] The layer after each invention of above-mentioned claims 1 and 2 
made the IDT electrode 2 two-layer, and the lower layer of aluminum 
achieved the function which lowers electric resistance and being formed 
by Ta, W, or Pd is a layer for Love-wave-izing, and has the description 
that thickness control is easy as compared with gold so that it may 
mention later. 

[0025] the 1st — the consistency of aluminum of layer 21 — 2.96 g/cm3 
it is — the consistencies of Au, Ta, W, and Pd are 19.3, 16.6, 19.1, 
and 12. 16, respectively. Predetermined mass is needed in order to make 
into the surface wave of a Love wave mold without propagation 
attenuation a false surface acoustic wave with the propagation 
attenuation which exists on the piezo-electric substrate 1. contributing 
to Love wave-ization substantially, since the consistency of aluminum is 
about 1/6 as compared with it of Au and it is [ 6 times as much 
thickness as Au is needed and ] impossible in process, when it is going 
to Love-wave-ize only in the aluminum layer 21 — the 2nd of Ta, W, or 
Pd — it is layer 22. Therefore, since the aluminum layer 21 seldom 
contributes to Love wave-ization, it is possible to make it adhere 
comparatively thickly. 

[0026] Moreover, the electric resistance (volume-resistivity omega-m) of 
aluminum is 2. 75x10-8, and it seldom changes to 2. 4x10-8 of gold, but 
since the volume resistivities of Ta, W, and Pd are 15x10-8, 5. 5x10-8, 
and 10. 8x10-8, respectively, they can make the electric resistance of 
the IDT electrode 2 low compared with the case where an IDT electrode is 
constituted only from Ta, W, and Pd. 

[0027] Furthermore, since all are small, in order for the consistency of 
Ta, W, and Pd to acquire effectiveness equivalent to Au in Love-wave- 
izing like the above-mentioned as compared with the consistency of Au, 
when the Rhine width of face is the same, the thickness inversely 
proportional to a consistency must be set up, but since a dependency 
becomes small compared with Au from a viewpoint of thickness dependence 
of a device property, severe thickness control like [ like the 
conventional Au ] is not required. Furthermore, since the total mass of 
an electrode is related to Love wave-ization, control precision becomes 
loose [ part / to which the consistency from the view of the Rhine width 



of face became small / Au ]. moreover, since the price of Ta, W, and Pd 
is alike and cheap compared with Au, the cost as a SAW resonator can be 
lowered. 
[0028] 

[Effect of the Invention] since the cost of materials is markedly alike 
compared with the case where the conventional Au electrode is used as an 
IDT electrode by carrying out this invention, it becomes cheap, and 
property degradation of the device by the electric resistance increase 
at the time only of Ta, W, or Pd is also suppressed and a manufacture 
process becomes easy as stated to the detail above, practical 
effectiveness is very large. 
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[Brief Description of the Drawings] 

[Drawing 1] They are the top view showing the example of this invention, 
and its AA' cutting section end-face side. 

[Drawing 2] It is the conventional top view and its conventional AA' end 
view of the sectioned part of a SAW device. 

[Drawing 3] Rotation Y cut LiTa03 It is the related Fig. of an angle of 
rotation and a surface wave rate in a substrate. 

[Drawing 4] Rotation Y cut LiTa03 It is the explanatory view showing the 
thickness dependency of the surface wave rate in a substrate. 
[Description of Notations] 

1 Piezo-electric Substrate 

2 IDT Electrode 

21 1st Layer of IDT Electrode 

22 2nd Layer of IDT Electrode 



23 Glue Line (Cr) 

24 IDT Electrode (Au) 
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